Imagined perspective switches are notoriously difficult, a fact often ascribed to sensorimotor interference between one's to-be-imagined versus actual orientation. Here, we demonstrate similar interference effects, even if participants know they are in a remote environment with unknown spatial relation to the learning environment. Participants learned 15 target objects irregularly arranged in an office from one orientation (0°, 120°, or 240°). Participants were blindfolded and disoriented before being wheeled to a test room of similar geometry (exp.1) or different geometry (exp.2). Participants were seated facing 0, 120°, or 240°, and asked to perform judgments of relative direction (JRD, e.g., imagine facing ''pen", point to ''phone"). JRD performance was improved when participants' to-be-imagined orientation in the learning room was aligned with their physical orientation in the current (test) room. Conversely, misalignment led to sensorimotor interference. These concurrent reference frame facilitation/interference effects were further enhanced when the current and to-be-imagined environments were more similar. Whereas sensorimotor alignment improved absolute and relative pointing accuracy, sensorimotor misalignment predominately increased response times, supposedly due to increased cognitive demands. These sensorimotor facilitation/interference effects were sustained and could not be sufficiently explained by initial retrieval and transformation costs. We propose that facilitation/interference effects occurred between concurrent egocentric representations of the learning and test environment in working memory. Results suggest that merely being in a rectangular room might be sufficient to automatically re-anchor one's representation and thus produce orientation-specific interference. This should be considered when designing perspective-taking experiments to avoid unintended biases and concurrent reference frame alignment effects.
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Introduction
People commonly imagine places that differ from their actual location, as in planning a route, giving directions, or daydreaming about a future vacation. Is one's ability to imagine a distant place affected by one's physical orientation in the local environment? This is the question we hoped to answer in the present research.
To imagine a distal environment, one must adopt a perspective in that space. Perspective taking tasks are typically easier in a remote environment than in the immediate environment (May, 1996 (May, , 2000 Waller, Montello, Richardson, & Hegarty, 2002; Wang, 2003) . Both local and remote perspective switches require us to establish an additional reference frame of the to-beimagined environment in the to-be-imagined orientation in spatial working memory. For local perspective switches, however, there is an additional challenge as one's actual orientation in the environment conflicts with the to-be-imagined perspective, leading to sensorimotor interference costs (Avraamides & Kelly, 2008; May, 2004 May, , 2007 May & Wartenberg, 1995; Wang, 2005) .
In this study, we demonstrated that interference between actual and to-be-imagined orientations can occur even if the tobe-imagined environment is remote and participants do not know their physical orientation with respect to the to-be-imagined orientation. This effect has implications for our understanding of facilitation and interference effects in human spatial memory, and suggests that facilitation or interference effects might occur both in psychological testing of human spatial memory and in applications such as virtual environments and teleoperation.
Although cognitive models of human spatial memory differ in specific details, much of the evidence agrees on the existence of three components or subsystems: An allocentric subsystem http://dx.doi.org/10.1016/j.cognition.2017.07.014 0010-0277/Ó 2017 Elsevier B.V. All rights reserved.
